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(57) Abstract: A spacer for liquid crystals which comprises a crosslinked cycloolcfm resin; a resin composition for ihe spacer 
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^ display having a sealed structure which comprises a substrate for liquid crystals, the spacer, and a liquid crystal which fills the space 
^ tightly enclosed with the substrate and the spacer. 
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W^^*^>teVNj§im^;tl^7^'>'i: LTf±s [2. 2. 1] ■ 

^h-2-^>' Oltffl^ : 5 -pf^/V-t'->^ a C2. 2. 1] 

-^7'h-2-^>'.. 5. 5-i^:^'^/V-}fi^:!^t2 [2. 2. 1] — 
5 2-^^. 5 -^i^^/i'- fi/iJ' a C2. 2. 1] -^IT' h - 2 5 

^/l'- fv'iJ' P C2. 2. 1] -'^T'h- 2-rc>'. 5 -^dp-e^yV— tfv':^' P 

C2. 2..1] -^y^}-~2-3Li^, ^-asr^^A^—yf^yi^'a [2. 2. i] 

_^^^_2-ni>'^ 5_;^j7^^sy/i — tTv/^^P [2. 2. 1] -^^T'h- 
2-ai>'^ 5 y ■7^^'- fcr->':i' n [2. 2. 1] — ^i:?* b — 2 -:3^>', 5 

10 - :^f-^)=f'>'-yf'iyi7XJ C2. 2. 1] -^Zt] 2.-=r.l^^ S-tf^/V-tf 

iX^fp C2. 2. 1] 2-31^^, S-IT'P-^— /u— t'v'tJ'P [2. 

2. 1] 2-^:/, 5 h=Sr->;i7/U'3j?=iy^-lft/^ p [2. 2. 

ID -^7'h-2— 5-->'ry-K'^^:J'P C2. 2. iD -^7'h-2 
-m^-, 5-;^f^/l'— 5-;?« h=3s^'>':*/^#=/l>-t*V:?^P C2. 2. 1] — ^ 

15 :7'h-2— 5 — ^ h=ari^;i7y'l'7}?— /W-bf->^ a C2. 2. 1] 

-2-J^>'. k'v'^J'P C2. 2. 13 — -.7'>-5-^=/l — '2.-^=f-liV^xx 
f^^^-r K'-^j^P C2. 2. 1] — ^7'h-5-3i=/l — 2.-:^^jV^^ 
^^^Y^ tfi^tJ'P C2. 2. 1) -^^y-2.-=c-^—^ , 
®M7K%. 5-t KP^v'7«f=-yH^i>':?' P C2. 2. 1] 2-:3^>'. 

20 5, e-v* (t KP=Sr'>^^^^) -tfi/'iJ'P [2. 2. l) -:/b-2-3: 

5 -t Kp^^v^- i -7°P tVWf i/:^^ P C2. 2. l] -^:7°h-2-^ 
5, 6-v^:*/W7)f:3pix-f->^n [2. 2. 1] -^T'h— 2-^i^. 
S/^'p [2. 2. 1] — ^^T^h- 5, 6 --:>;i7/uzi?:/^'f 5 h% 5 
-i/^ p><:x5^yV— tr->^' p C2. 2. 1] 2 -J^:/^ S-v'rJ'P 

25 '^=3re//l — t'v'tJ'P [2. 2. iD — 7'h-2-:3c>-^ 5 -v^:^ P'^=3E^-fe::^ 
yV- bf-j/^i^ P f2. 2. 1] -'--T'h- 2-:3::>'s ^ -y 3^=^;V—\f-y ^> Xi [2. 
2. 1] -^7'h-2-^>', hyiX^P [4. 3. 0. l'^'^] X*-3. 
T-v?^:/ ('tg:^iS : hUi/i^P C4. 3. 0. 1 ^• 

" 3 7^;*- S-^^'s h y -^^^ P [4. 4. 0. 1 2- 5] iJ'Vx;*? - 3, 

30 ocv, hyi>'j>p C4. 4. 0. 1 ^] !>>"7^;i7- 3, h y 

P [4. 4. 0. l^-s] 3 -j::/^ fy 4 q 
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1 lo- l^ 0 ^] - M)7=^;!7- 2, 4, 6-11 —7" h^^zV (SU^S : 1 , 4 
-^:??y-l, 4, 4a, 9a --7^ h 7 t a Z7 >•) . "rVy'^^'O. [8 . 
4. 0. 1 '^ 0^- ^] h77'";t7-3, 5, 7, 12-1 1 -X 

l^{m^:l, 4-7«i^y-l, 4. 4a, 5, 10. 10a -=¥-!M; 

5 T^^h^-fe^), TVy'-y-^^ [4. 4. 0. 1^- ^ 1^- '"D -K-r'*-3- 
(ISffi^ : h ^ v-^ n Kx-t>')s 8 h-yv-^ P [4. 4. 
0. 1 ^ l^-^°] - Kt"':*- 3 -rc^-, 8 -rc^f-zu— T- ^ 7 a [4. 
4. 0. l2•^ 1 ^- - K7=';f7-3-^>'. S-^f^yy^^^-T^ h^v-ii^ 
a [4. 4- 0. 1 2- ^ 1^'^°D - Kx:*-3-ai>', 8-:r^5'y-r>'-7=- 

10 Yyl^-^u [4. 4. 0. l^•^ l'-^°D - K7*;t/- 3-J^^^. 

-xb^v-^p C4. 4. 0. l='•^ 1 ^"J -K7';?7-3-^^. 8-^ 
n-^=^/^-7" h7^'i>'n [4. 4. 0. 1 ^ 1 ^ "^D - Kt^;^?- 3 V, 
8-;>« hilr^>';&zvz}?^/i'-'r h^v-i^P C4. 4. 0. 1 ^ -F 
3 — .ni^-^ 8— ;<=f-/V— 8— y< f'¥v';^?y1^xJ?=/V'— -r- h7^>i5't2 [4. 

15 4. 0. l^'S. 1 r. 10] _ |*^^_3_:j^^^ 8 -•fc Kndre^^5=-ZV— 7^ V 
7v':i'n C4. 4. 0. 1 2- 1 ^' - K-7*;& - 3 8-;i7/U^^ 
v'-v^ h^iXjf'O C4. 4. 0. 1^ =. l^-»°3 - Ky^;&-3-::i^:/. 8- 
e/^a^^-'^/U-T^ [4. 4. 0. 1 ^ 1 ^' - Kt**- 3 

8-v'^n^:2lriX/V-7' h^i/^'ci [4. 4. 0. 1^'=. l''""] 

20 - Kt*';*— 3 — 8 -t/jJ' n'-^'Sf-fe^i/u— 7^ )s^->:J»^ a C4. 4. O. 1 

6 I?. _ |;r-7*;<7— 3 — ^^v^ 8— :7 3:.c=./W— 7" h^-^':? c [4. 4. 0. 
1 2. s 1 7. 10] _ 3_3^^^ -^^-iJ^iy;? O C6. 5. 1. l'■^ 0 

2.7 0 3, 1 o-s;'^:^. [7. 4. 0. 

-1^3. e 1 10, 13 T] — <^^^;^_4^ 1 i-,;^^^^ 7^ h^v'jJ'Ci [6. 

25 5. 0. 1^'^ 08«»»3 — 3, 8. 10, 12-xh7^>'. 

^ix^p [6. 6. 0. 1-2. 5. 1 -r hyx;«7— 3, 8, 10, 12- 

ii'n-^^ir^-, 3, 4— i?;><^>'i'ty^o-^>'xV, 3 — =f->'V->':i' n^-^drir 
2- ( 2 - ;^ 5=-/^^ ^/W - 1 -iy^ o-^=3F-fe:>'. ->'i5' a;^^ xV, 3 a, 5. 
30 6, 7 a-x h^t Kn-4, 7 tJ' / - 1 H— Y Vx S^rJ' n-^T'T" >- 
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'»S%W-r5flB^^^':7^>i Ur. 5-t KodriXlfiy^ o [2. 2. 
1] -^^^h- 5 -t Kn:ar->^^/l'fv'iJ7 a [2. 2. 1 ] h 
5 -2-^>'s 5, Kndp-i/;){<^/Hf>>':Jra [2. 2. 1 ] h - 2 

-^i^, 5-t: hdE^iy:^/Ux)?n/l.tfiy^n [2. 2. 1]--^^- 

2— 5 — ^f^-/!-'— 5 — t Kn^-ixo^ h:;^^x;;i;y^/ff:^^Ut'i>'i> n [2. 2. 
1] -^T" 2— 5 -fc Ka:5f->':7'>di=-i>';i7y^4?— v'^fe^^ n [2. 2. 
1] --:/h-2-rc>', 5 -t Kp=¥->7'nxK=3fv';«7/U7f?=^utfv'^ d [2. 
10 2. 1] ^7'>-2-:3^>, 5-^5^/V-5-t KP^V'7'l3S}<=arv^*/l'Xj?r^ 
/Hf'v'tJ'a [2. 2. 1] ^T'h- 2-^>'jfcifOlff>^:J' n-^7'-7^>-^^#: ; 
8-t KndE-iyT^ h^^'^^^n [4. 4. 0. 1 ^ K7*;&-3-^ 

8-t Fia^v^^5=->'V7^h7->^ci [4. 4. 0. 1 =. l '^-^"] 
iJ-^-^-^. 8, g-v^t Kc=3ei^^g^yV'T- h^i^^n [4. 4. 0. 1==- 
15 ^. 1'-^°] Kx*-3-:x::y, 8-t: K^d^iynl^:^-:y;^7/^#^^/^■7^ js^iy^ 
o [4. 4. 0. 1^-10] K7*;5'- 3-^:x^ B-p^'^/u-a-t K 

ci^-v'j:V#->-;«7/V7J?=/l'7^b^->:i'a [4. 4. 0. 1 2- s. 1 ^- ^ »] Kt^ 
;^-3-^:^. 8-t Ki=i^v^7'}>^>';i?/U7}?;=/V7^ hyi/^ti [4. 4. 0. 
3^2.6 17.103 Y^tl-Z-^^:^^ 8-t Ko^S^:7°a;i}f^->'^>'V/J?=/W7^ 
20 h^i/'^n [4. 4. 0. l'''^. 1'-^°] Kx*-3-:3i:/, 8-^5^yW- 
. 8-t KT3d{^i>':7'ci2K=^i>';&;i'7H— /wt^ b^e^iJ^n [4. 4. 0. 1 ^ 1 ^• 
^ °] Y'ffi - 3 -:3i if ©7=- b ^ v-^ n K-r-feVfl^fls: ; 1 1 - fc Fn a?- v' 
[6. 6. 1. 1^- ^ 1 10, 13 o*' o»- 1*] -^zf^'f:b 
-4-^:x, 1 l-t Ku:^e^7<f'/^^=3E.-i^>>^n [6. 6. 1. 1 ^- ^ 1^ 
25 0^-\ O'- .•7'iJ'7^:;{7-4-^>'. 11. 1 2-i;^fc Kn^^fv' 

[6. 6. 1. i^-". o^•^ o^-^"]— 

6. 1. 1 ^ l^''•^^ 02-7 0'-'*] -^^ij'7';*-4 -^v, 11- 

1 1 -b Ko^v'^ ^=¥C/';^7/^AK:=^/^'>^^•}^i/^^' p [6 . 6. 1. 1 ^• 
30 ^ 110.13 0^ '. 0 — v:7'i$'7^;*-4-3^V^ 11— tKD^i^>^ 
Y^-^:fi;\-i^=^/V^^'fi^^ti [6. 6. 1. 1 °. l^°•^^ O^-^ -o®' 
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14-j —j^-f^=f-fy — /^—a^-y^ \X—Y.Yn^'i/':fx:ii^^i/i3)V-^=.)\^^^'f 
i^i^P [6. 6. X. 1^' ^ l^"- '^ O^- ^ 0^- -rf-^^io-A.- 

[6. 6. 1. 1 ^' ^ 1^" ''. 0^- ^ 0^' -^:7°^ 7^:^-4 -^v^Sc 

£2. 2. 1] ^■T'h— 2 -^^-^ 5 -t: Kc^i:^;^>'V4<^/w-^5^>'Wfix:J'n 
[2. 2. 1] ---:7°h- 2 5, 6-S?t: Ka^-v':*/U':^=yi'fcfixi^n 
[2. 2. 1] '^:7°h-2-j;>', 5 -pi^f-zw- 5 -t Kt2^v^:^/'V^i?^/^ti' 

e/^i'c [2. 2. 1] ^7°h-2-^:y. 5-^9^yV-5, 6-i^tKP=3pv' 
10 ^}\^7^=^fV\f'^-!7 n [2. 2. 1] ---:/h-2-^:^s 5 - 1: df.>:x;*/^:(j? 
^/W- 5- 1 Kcidrv';&/U7}?^/^^^/VT:fi^:J'P [2. 2. l]^:7'h-2- 

[4. .4. 0. 1^-^. l^'^"] K7':*-3-aii^, 5 — t 
/V^^/Vt" [4. 4. 0. Kt^^-S-hi^'. 5, 

15 e-^^t FT3ar^/;i7>'V7j?-/V^ h^iX^'n [4. 4. 0. 1 ^. 1 ^" ^"l K 
t'X?— 3— ^iv^ ^—:^'^jv—^—yiYxi^^^-)3iVi!^:^)V=rV=7%y-!^'a [4. 
4. 0. 1"-^°] Kx;J7- 3-:3^>'. 5-7f5^/V-5, 6 -i^t Fa 

^i/;&zW3!j?=/k7^ h^-^^' 1^ [4. 4. 0. 1'''°] YJ'ti—Z-^ 

5 - 1: Kta '>';{7/V'^;=^/i'- 5 — t F P ^^i^;^/^^^/^-?^ ^/^T" S 7 

20 n [4. 4. 0. F-7^:i7-3-:3^:/ ; 8-t: FadrV;&zv^ 

=^71^7^ h 7 n [4. 4. 0. 1^ •^ l^-^"] Fx:»-3-^>'s 8-t 
Fa^ix:;?;/^.]^:^/^^^^/^^^ h^e^iJ'a [4. 4. 0. 1 ^ l'-'"] Ft^ 
:*-3-^>-^ 8, 9 — i^l: Fn:3ri>';j&/P:^=/b7=- >«^>>:J^ p [4. 4. 0. 
2 2.3 io-| Y'f-fJ—Z—^l^^ 8— 8 — t: Ft3=3^ix;i7/U7j?— 

25 Xh^->^a [4. 4. 0. 12-5. 17.10] |*^;^_3_j^^^ s-p^^/L' 
-8, 9-i>fc Fudrix;^;/!^^;^/!^^^ hy-^iJ'c [4. 4. 0. 1 ^- ^ 1 ^- ' 
°] Y'fiJ — a-^^'^ 8 — tFp^^ v':?!? /U'>a<c=/v— 8 — t F =^ /V'^J^^^/w 
^ ^ ^ p [4. 4. 0. 1'-'°] F7^;t'- 3-:xWjJt'c^ 

h 7 •v':^' n FT^ir vff ^{i^ ; 1 1 — t Fp ^v';it7>'^5i?=>'^-~-=^i^~>:J' n [ 6 . 

30 6. 1. ii". o*-'. o '''D -'^■r^5'x;i&-4 -^v, 11- 

t Fn^i^;&/v^=^/^^5^z^^^-t'-v'^' P [6. 6. 1. l^"'". 0 
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2.7 — -:/^x>-4-^^. 11, 1 2-v?t KP=3rv';i7/W#= 
/U^^-f-iy^ a l6 . 6. 1. 1 ^ l'°•^^ 0 ^ 0^- 

— 4-^>'s 1 1 — 1 1 - 1: Kadr->';«7/U;i?— yt'-^df-i^-iyi?' n [6. 

6. 1. l^•^ 1^°-!^ ^ 0'-^"] -^7'i5'v=>-4-a^>'. 11- 

5 ^ f-jv- 11, 1 2—^J'^c a C 6 . 6 . 1 . 1 ^• 

;\/i^=:.j\y— 1 1 — t Y'ae^Z/^}\^i!^=z.A':^ ^jV^^-f-Z^^ u [ 6 . 6 . 1 . 1 ^• 

l-^x^-s l-^>'-7'>'x 1— ~-=3r-fe;x^ 3 — 
— 1— T^^y^^'^ S-j^f^/W— 1 — '-i>-7=->'. 3— J^^/v— 1 — 4- 

20 1 4-;?{5^/V-l ^^-t:/^ 4, 4 l - 

•^^-fe^^s 4, 4 — 1 — 07=->'^ 4 — 1 — ^^-fei^^ 3 
-315=-/^- 1 -^dr^^-, 1 1 -x-fe-^^^ 1 - Y^^iy. 1 --r- 

*!^2~2 0C0cc5^W^^fcfla-;^lx:7^':/ ; 1, 4— --=^^-i^v'^>> 4- 
25 ^'^/W-l, 4 5-;?t'^->'^- 1, 4 -^=¥1^S^^>'. 1, 7 
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5 Ji^y KV;:^- t'v'^ o [2. 2. 1] -'^7°h-5-^>'-2, 3 -■i^;^;/!':^ 
i-'^. K^^^^-fv'^i^ n [2. 2. l] — h - 5 -^c V- 2 , 

15 *J^T5o 

/V;^:arv'K> t;*:^ S:/^^/^;^-^^^ K. v?- t e r t -:/^/V"</V;^-=¥'> 2, 
S-v'^^/l'-a, 5-?^ K^>'y^'- V) ^^^rS^^^s 1, 3, 

4- h}} (tert -yf^/v-^yi^;r=^ W y T'n tVv) 7 i3 
20 yV-^/W'^=3f->' K t e r t -y^yV^/VT-ir-T^— 2, 5 -e^^^ 2 , 

5— -v* (t e r t — y^/v^yu;:r=3e-S/') '--^af-f-^'^ t e r t — :/^/W</W'-^::/ 
ya;— tert — 7'^yl'--i/V7rc=/WT-fe:-7'— tert —Zf^f-yl^/U 
-fy^^^V—h^ t e r t — >^'3f=-/l'-^/l'— s e c h^— tert — 
:/5^/W^7Vtr/-<V— ^ %/i'^/U}i'y<l — t e r t — 

25 /VT-ir7^-h#*W5r iiAS-e^So 
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0 OS[MlHiJ-*|-UTii#0. 0 0 1 ~ 5 0 if * b< «0 . 0 1 — 

4 0 J; «9 L < fi 0 . ■ 1 ~ 3 0 fiS:^f|5-e*3 So 

m.mit. 51^0-4 0 0*0. if*L<fi6 0~3 0 CC. J;0iT*L<tt8O 
5 ~2 0 0'CX-fe'9s S;&NFFr5tt. 4^m. ^*b< fiS 0:5^-1 

t RJiS: ^^fch<D-^^i> m-a-i^ (1) mm:^m&jn±=^ :^ ^m7k 

15 #^Ts J^^T^/^^^mSJ^?^*^. (m)tuia (1) \cxmM7ki^my.i±:^:^'r/i- 

Sroi^^T^/Wb-Kf&^^S. X{± (3) ^iS:^<feS?l:^-t-5flgl^^^U':7^ i^S 
^W^U^TK^'it-^mt^m^^^i!)\ t^lB (1) (c-Ci?*i7k«^£X}i:^;=«. 

Tif y/u«Jt^^Ai-5fc*(C'te^t-6Tyi-=«-Mb'a-t»<t UT«s 
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3 (4), 8 (9) -^^ (T5:/^f^/W) P [5. 

2. 1. 0] 7^*^. h ij^f=-v>'v' h^rs V, 1, 3- (i^r5y^5^/v) 

4. 4* -5^T5 a. a' -}fP^ 
15 -1, 3— y:/n tf.'V-^V-^:/, a, a' -If^ (4-T5y7 

y^cn/v-^^T^ V^co^WTKyr^i^lg; 4. 4' -v^Tv'Ki^yva^'^ 2. 
6-1^:^ (4*. -T^^K-<:^if/^) 4-^f^/V->'^' a^=3{.f-/ V. 4, 4' - 
v'TS^K-:^^'^^— /v^^J'^^ 2. 2' v'Te^K:^5=-/^'<:^^i^>tr;^Ti^Km; 
20 :^^ai^-6, ■^-I'niX-e 6, 1> •t-'f o^'-e 12, -T-i n 

y-12. T^-i'D>'-4 6. ^ h^v-p^f^Mb^y K. JK3J^^f-^9^v 

y T $ Kili ; TIB— (2) Rt;^ (3) 
ROHaa /CH2OR 



(^4". RfilWl— XfiS^^jto-c. T/i^^/wSs i?!l^J^^P^fci~4(DTyi'^/u 




A 

ROH2C CH2OR 
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14. 



^^^-To) T^^tLSN-Tyw=i^iy^g^yKb;^7 5>' (— (2)) 
N-TyVrJ'Jri^^^^Mb^^y =«— yyl' (— (3)) ; 

5 ^-^/v^y a—^vi^ (pCjJ') T^y V— 1, 6 -^^1^>'i?;^-— (;^ 
j5^) T:^y V— 1, 9-y -t^^i^:^—JU ^) r^yi^^].^ v^^^^u 

h y t^^^i' nT^i/^^e? iJ') r y ^, i , 4 

10 9^/u:/y =1— /ui^ (^^) T^yi^— ^y -r h^^^^-v^-^y =z-/w 
:^)T:;'y^— hy ^f"o'->'i':/nA-?i^^y T:?' y i^— 
^:xy>^y /vby (^jj') r^^ y ^v^j^iny >^y 
i?) r^' y v-b. ^:/^'my;:!;y ^.-^p^dr-i^ (^^) y V— i^'h 
y^5^a-/U7'a^>'i^7^h7T^y V-h. ^^^^v'T^' y V— MtJJg^ (* 

15 ^Yb^ ^S>^ : EH-1 001, ES-4004, EX-CIOI. 

EX-C106, EX-C3 00, EX-C501. EX-0 2 0 2, EX- 
020 5. EX500 0^) m : --^-y-p« f^l^Vi^-l' y->T^— h ^7^*y y 
. ^^T^— h ; yAhcn:/^;?^ y^xr^— h^sj^y -r y i^T^>— h ; h y VO^i? 
^ y i^'T^-— > ^?J< y y v^T^-— h ; 7K^v*7 oi^/v^ ^ >'e?>r y 

20 ^ ^zK y -i' y b ; 3^3K=¥'y'fb-a-ifei, =^^-^->mm. * L- < }:iJ§g]^^ 
«5t^#t^^7K^v"fb^i^Xr±mflg ; N. N. N', N', N", N" - (^=3rf- 
T/V3drix^5^>nx) ^ vS:>'(?>ri:tT/w=«=¥V^^/Wb^7 5: V : N, N'. 
N", N'" - h7T/^='^i^^5^^U) ^y =1— y^UOrt #T/U=3^ 
i/p«5^Mb:/y ='^>'L'!j7y/U ; 1, 4-v'- ( t Kn ^i^^ ^/u-) iy^^? ti^^f- 

25 -y-i^, 1, 4--:^- (t Ka^i'p^^^yW //W^yU-:hix ; 1 , 3, 4-byt 
KP^ViXiJ'n^^^-y-^'^ ; 4, 4' -i^Tv* K;i7/^=J^. 2, 6 - if;^ (4' 

-Tv' v':^'P-«#ihy 2, (4' -r-JY^:y^}V) 

4,-:^'^/\^U^ T^^^^Jl^^ 4, 4' --JT-JYi^^y :y^=-Ji^^;\--7:i-iy. 4, 

4' -v^re^K-s, 3' ->'^f^/uv':7 3i=/K 2. r-v^Tv' Ky/u;^^ 
30 4, 4' -i^T^JY^Jy=^=-J^:^d>:y. 4, 4' -t^TS^ K^:/:/^'^/ 
V, 4, 4' --^^rv^K^y-ifV, 2, 2' -v'Ti^K^^y^'<>'^;65^ff t. 
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Ks N, N, N', N', N", N" - (-^^-y-Ty^=3^-y^5^7W) ^ 9 5 ^'^U^ 
N, N', N", N'" - (t" h^T/l'=i^i:^^^/l') ^"y 3— 7Ur>y/U{^, =g-^ 

10 ;i7/v^^$//vS^7k^®^OT/v*y^^'tttBfe£^*-t-2.^1^^iJf*. 
15 1 0~7 Ofift^P. :^%*f*L< f±2 0~5 OfiStp-CfcSo ^1^$^i:Sfcft 

iitn^i 1-5 2 5 7 A^-^n. <i0mw-i I-l 1 

1 5 6 9-§-^«^iclB«fe$3x-CV>5^><^;6s^ff 
25 h-ft:-^*^. -<^-:^/ufl^^<^*/u>i?^-h{b'^%, hyre;^ 
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5 — 20 MMUr-h i!!j^L<{±l~15 MM^. !Rp}J:^* U < l ~ i O 

10 0-31959 2-^<i^^, mmW- 1 1-1 3 3 6 0 0 ^-^mcmi^fSMf^iXX 

15 t^^UD^— •7=-yvcDi*^^rv'n^ vrc— T'/Wb'g'^' ; b^^^ 2, 

p. p' ~'f'\''7:^'^}V^JTXJ^i^9y=-^^>^ 4. 4' -tf^ 

;?{ '^^/U'T' § / ) 4, 4* -if:^ $ ^ly'-/~7 

20 :7;tiy>', a — a' -i>;j< b ^^fv'T-fe i^y:7 3i / 2, 2' -v?p« 

^/i^ [4 - =tf^J-ir) •7^=-;v\ - 2 -^/i^xt^ y / - 1 - T'o /^V 2 
— <vv^/t'- 2 -■ s;»^5=-/uT5: y- 1 - [4- -7=^-}\^i --f 

^v-i-;t^^tort#T-feb7^y :xft:-&«g& ; T:/b7=^y^^s i, 2— 

h 1; T^a^;;? ^/U7*=>'u;^/v:t;>'> hy:^ ( f y p n ;>« ^/V) -s-hy 
ri^>'Ov:r<b ^/^a-^'Wb-^ife ; 2, 4, 6 - b y ^^/i''<:^y-f/i'73^=./^ 
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^^i^^'^^i^^ry— i^-i^- p - ^^ 4-;>« ^=^v':7 3l- 

%m.'^w^^n<Dmi~. wki>r\yy>{ym^'i^i^^^'^^\!^n\.x^ mn. 

T^- h^iri^, y ^vo^'t t3§=#:^lt'fb** ; ^Jy :^=^)\^'J:^f\^y ^ 

rt^-^;*->>{t;'^'t^ ; ^ boT:^y 2 -j? p p - 4 h pT= y 5 
V, ^ ^v-^ ac y — /K p — t e r t-'::^9=-/V;<?-r-3~/K 2, 6-v»-t 

e r t -^j-f\^- v-^ i^y— /vc^rr:: i: # t Kp ^i^'^mm^Y.^^ ; ^^y' 
=afy p- h7V=¥/^<^i*t#^y ^^fk-a-i^ ; 7 3:=yv-a-^:7^/i-r? 
20 >'(^r*i:^T$>''{b'a-«l^ ; 4, 4' -5^;2l-tf:^ (6 - t e r t -•T'^/V- 3- 
p< f=-/l':7 3:. y — yv) , 2, 2' — '^;*-tf^ (4 -;^f^/V— 6— t e r t — 

ffiv^btt5^^^^: bXf*^ ^i?/-/K T/Px-?/— /K 

; ;^5^/u-ferp y/i'-^^T-fex— ai^/v-irp y;v:/Tir7='— f^o?-tP 
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5 hv, n^df-f-y 2 — ^rf^:ys 4-fc Kn^->-4 -y g^/U'- 2 - 

2.— 5^yV7^n bf;^-^-^^!^/!/. 2-t Kn drS^- 2 -y 5^/U7°a t''::^-:/ 
. ^j:.5=-^K ^ b^v-i^^^^/K t Ka^rv/g^^cc^/v^ 2 - k Kn =3f ->•— 3 

10 D t:';^- V^J^^/K 3 h =3f^v'7°i3 tf;*->'^zc^/V^ 3 h df-e/y^a 

i^^^5^/K glF^^^/K @^^:/'?-/K ^^^'f'/v^t^^^i^^T^/W® ; N, N- 

^^•^'K Y-TT'^a^;? ^m^f'^'dUl^^ •7^:=./U±uy 

So ■ 

•:7;t hv yy^z7^'-\zj:^:tm. mn^^^:^^. #0^2001-1088 
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^mmxt^o yu^-^^co^m^. ^m-^^:^(Dmm. m-B-m^m^^^-^x 
5 "h^itt^-A^. 0 — 1 2 ccx-i o~6 0 of)^mmMxh^. 

(^3teSrRaMb. jeix^{;::F£;i::.T;()P^ (PEBM) U ^ b (^imi^l^l- J: 

±mmmMt\^xfis z^i';?? y TKi^fSs m^i-^. h v i7 ^mt 
itjv^M.. mm-)-h])^j^. ^^m-rv))t7J^. y^^^^m-t-hv t^^ 

; ^:;?3i^/wjc ^ J —jvr ^ p« ^/w^ / — /v-T 5: h y ^ ^ / —/i^ 

-pt^yl^fp y i;'>', 1, Z-i>T^y^t/^ u [5. 4. 0] - 7 - ■J' >-7^-ir 
1, 5-S>T-rt:'^^^t2 [4. 3. 0 ] - 5 - / V^SD^t^ 3 5 ; 

25 fyi;'^, 3yi;5^x, ^^v^i^. =3!^y y ^'^©^TOSigfeTs; ; 7^ 

30 mmk. wStIc^^ 3 0 ~ 9 0 #Pp^^tVn. U ^ b iJii^j^^ 
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- :t--:fiy^<DMmmm^^ o > m^u&. •esyx.t^ 1 5 o ~ 2 5 0 t;T. 

5 , 2 H^HStK<^ raps f*;^-<- n 5 ^fl&a^'fei (^^:mjil<^ 

I^^OitAJi. 11-174673 -i-^^. 2 0 0 0-6 
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fcS«itiflB®~®:&^feM{m5£tgt=^. 1 0 0~2 0 0'CO?Sf£. 0. 0 

(1) mnm 

15 (2) APtK^^?^ 
20 (3) ^=f-m. 

(Mw) I*, -r t Fi3 77:/%^i^ti-sy/^ ■ ^-^--5 

( 4 ) T ^ y yv-ssiTJ^T y /vs^w^ 

m mm^^m^i^^yy hm^m) cot ^ )) j^^Rxf-r ^} jv&(omx^\t. 

(5) mmimk.xmm.^^ 

m/hM^l^^g (MCTM-2 0 0 m^m'm iW) 
30 U) ^ffiV^-Cs ^ta2 3'C{c-C. ii:#5 0 MmCQ^gaJE^f^lJ: «3— ^'iS-S (0. 
2 7 g f /s e c) -e#gM;^. ?fe^;65^i::.fct #<^?^fi<i:3i^%ll'J:tbfCo 
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mm*^^Crzt^<D^m^i^M^m. (B) tl.^ O : l 5 g f <B. a : 10 
gf<B^15gf. X:10gf^B. (Omm-cm^l^tc^ 

(5) t U O : 3 0%>S. A : 3 0%^S< 5 0%. X : 5 0%gS. (D 
5 SJpT'|?jii5LfCo 

(6) l^ffffiff^i^tcDp^ 

iumW: (2 0 O'CX 6 0:5^) i^-^-^iJ'-i^O^ffi?!?!!^^^* 

10 (7) mmmmi 

Mm^<Dy<^->-^(D^^m^tm iW Sr^mU. O : 5%>H. A: 5%^ 
H< 1 0%. X : 1 0%^H> ©S5^-e|?'liBi UfCo 

(8) ^If^^^/Wtt 

tiiLnomH^:if7:^^m (b) ±f::?I^^U ^#e)Hfc2oo^JKJc. :?--r 
i:g:0;itf7^»^ (b) ±©;^-:— t^-^■«^5'->^SI^U ^-^-f— rpj 

(9) mmimm 

16. 7 m s^Oi5S}tmi£ (V) <S:aiJ^b. O: 9 9%<V. A: 9 6%gV 
25 <9 9%. X : 96%>V. tDS^PT*^-!® bfc, 

(10) ^^H^BpSfPjtt 
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1 3 5t:i;:#SLfCo :L(DRjt:-m^K, ^ji-y<—^^-t-i' Ki s^fp^i 2 
/vtjS' y i^— f 3 oias. > y ^9^>?vt 5 3 . ssb, 2, e-i^i^^—i^^v- 

•:f^}V-A-:^^jvy=!^J—}\^ (BHT) 0. 5l35Sr^nL. f£j!^Lfc5^^^ 

/vr-fehT$K4'. 2 st^Ts^^s^^^fc^. r y.'WT^ i^2 osis^Ssijp 

-r-Ati, FT- I R;^-^^' Ki^Sr&^Kl^tf %<^T-fc5 r i 

(-g-fie;M2) y/v^tt:^?y-v-B(^iS5t 

20 -<>':?^y;^y /vbyT:^' y w— b (^fp^-^ : pe- a a. #fc^%h{k; 
^ m irp-^ hn-^^^y-f/u^a^-r K^^Afbp^^^^-^'t'T^JS^^ii- 
;;<.r^ y n-i'/v^:^i?'^y xy h—->^:^^T^l' (TAPE) Sr^Tto 

25 2-t Ka^v'^^/l^T:?' y h 3 0 gpSri)D;t5f^t>!5 JC_h|acOT A P E 

/I'^tijJ^'y-^— B^#fCo ^©T:? y/V|§^tt7j?y-^-B»:i. ft-ir;^-<^' 
30 i^^m 3 ) T ^i' y y -r— C cDMit 

2-t Ka^e^^^^i^r^ y V— h 3 o^^±iaPE-3 a4 o^t^:ft;t5 
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5 2 - 1 Kn ^Srv-^^/vr iJ' y 1/- h 3 0 mcVi,^X^ 4 0 0 gpSriSsAD S 
i-^l^m 5 ) V E <DS5!5t 

8 8 h=art>':3i;/W'Ji<— /l^v" h^v'tJ' n [4. 4. 0. 1 •^ 1 
10 -8- K7*-feV2 5 OlfP, 1 — ^=¥-fe VI 8 0$|5*5j:O« h/V^>'7 5 0 

lH54rs ^*#ffl^T> eo'ClcWUfco ittic, h y o^^/i^t'.'V 5 ^ A (l. 
5 ^yv/ 1) o h /v^ v;^^ 0 . 6 2 §Ps t -y^ / — /V/t^ i?' y — /VT-^tt ( t 
~-:f^y^/u/;<^y—;uy-^>'^:^T:y=o. 35/0. s/i;^/!^^:) 

LfcWC 1 6^?^ (^i^O. OS^jV/\) 3. 7^%2JD;t^ 8 O iCt? 3 B#Bg;t)P 
15 fitt#LT. S&5pi!&55-^a:dS 1 2. 10 OOffl^fi-g-^O^^^^^fCo .^feV^ 
-T?#t,tifcll3^fi-a'fl!^^?SSrs 7X3^;if;^i3ESrl 0 0Kg/cm\ SJS^SJ^l 6 

20 0 Mjk^m 9 6 %(^iP7k:»-fi?f^tt2}? y -r- e Sr#:fc„ 

2, 2' —T^lfy^ (2, 4-v?^?-/W^U'a=. h y/u) 7|FP. ;^^l^>'3 

og(3. p«i5'^y/v®?2 o^fp. y/u^t/y e^':;'/u5 oiFp^, ^*#ia^T. 
7 oic-t?5B#fp^. Kft?^*^ y/v^Ti^y-T— F^-^^u/co r<^^y-v- 

25 2 2, 4 0 0 T'fe o fco 

bfW^y ^— /U^y ptf^/voi— 7"^U2 5 OWP. 7 5t;T'4B#FBlSJ^?$-1i:yi: 

f^^ 5 %imt7KWW 5 0 1 0 oX:x 3 p#rBiJP7K5>«?s;&$r=fTv>, 

30 >'^^7>c-eSfe^ Ur 23, 200©AKytKndp i^y^ f- 
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•^^^ 








(mol%) 


(~) 


(mol%) 


(mol%) 


(-> 


1 


1.52 


78 


2-HEA 


45 


SO 


A 


2 


i 


I 


TAPE 


51 


40 


B 


3 


i 


I 


PE-3A 


49 


51 


C 


4 


i 


I 








D 


5 


1.21 










E 



2-HEA:2 -tKP^i'X^/U-T'i^'JU— F- 

TAPE:p-75>'S«LflS{(^■'M(7^"Jo-f^^)^^4^xlJ;^>J^~;^)x;:<.5^;^ 

PE-3A: 'O^iXUX'Jh— ;i'h'JTi"J l>— H 
(^JSFd 1 ) 

=^:ty^='/^) —2—^;\^^:^'^)yzfn^<iy-\-:tl^ - ^^^v-^/ut- 

IO ^- • -ir^;57/>X (*S^) gS<^3fclS^^i&:^IJ. ^fi>^S : -r/^;«f=^^T 9 0 7)1 

(i^p^o^ : ;^;=i/7T5'j5'F 1 7 2. ^ 0 ^-f ^-^^^^b^x^ (^) m 0. 0 

15 yp^w& (a) j^5.t)«i To/ii55^bJ^j:6^gp^m^i#*'7;^^is (b) (ommm. 

m-eo:>3S>?^;6t 1 0 mW/ c m2(D^;^i^ill^^^'t' 1 0 ^J^PbIBSM L.fc„ r (7)f^- . 
1 1 OTIOt^';/ hT'l h±-e25^rBlOPEB^SSr^Tofc„ <?kV^T\ 0. 3 
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;^-i-i^-/■?i?->'Mv^-c. ssc^wfi. fife^^^. BFrWJtft. mmmr^'^^ 

:ffy:^mR (c) RXf±^<Dy^^'-r^-^<^—:^^m^\^itlTom^^^7 
(b) -Lic^^^u 1 8 o^-ei(i#fHmi^U I£M1I^JP:o. os^ni© 

10 (b) ^Km^L'fto Whnit2-:>o>mB\^. •:^-<P va^c^^^^tottTtn 
—/I'tr^i-Sy fcf^^^-^iX— v^rj; !9s n—zvUl^ 5 0 0 r p m. 
^Sl)3^-^l cm/#-e7i:?>':/iaS^fTo:/t, #<D;tf^^^*g (b) ± 

15 _hlBO»'f^-e#e>tufc:i/9:^S^ (c) RX^ (b) ^^JreDji^jr, iS^SAt 

20 (IIM^n|2, 3) 
(IIJfe«ry4, 5) 

25 ^-E^-fiEfflU ^tS^BSA^SUi: L-C-f /u;if=¥^7- 9 0 7 ^ 1 OlFPO 

ftt3!?lC, ^^^^J (2-fc:°-<nr^/v— (4, 6 - h y :^ P n ;^ f'/w) - 
s - h y Ti^^- (^fp#-§- : TAZ 1 0 7, ^ K'J {b^ m) M) 1 ^I5i^fflV\ 
(N. N. N'. N', N", N" - (^^1^^ h-^'^y^f-M (i^ 
ffu^ : CYMEL3 0 0> {W) U) 2 0^^AP;i5J£i^fis 

30 1 ii mm\^ L-rMSrfroyto ^-iffi^^^m 2 ^tc?]^ ufc. 
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K-fb'g-^Jt UT 1 , 1, 3-hy^ (2. 5-i;^p^9^/U-4-l::: Kn=Sr->':7ai 

5 -5-;^/l-*^^:>'ny-l' K (l. t K>^'a-%^;^V^, ^^S^lJ (N, 

N. N', N', N", N" - (--=arf-^ h^iX^^/W) ^ 7 5 >- iMSh^ : CY 

MEL 3 0 0. H#f--^7"5'^ cm m) 2 5U^M:t. 1 1 0 1:!? 2:9-rraco 

p E B mm^'-^m- Us ^7K{- J: 5 1 ^rp.i<^ y iy:;^com^-, w-m±m\^ a e 5 n 

m {31 $5 tt ^ 5 mW/ c mZT? 5 mi^Sr ^^4" T? 6 0 ^P^S^Mi" 5 £X 
10 ^JI'fil^MJ 1 i: UX, i!l 0 AmX#l OAtm (^#) (^J^Ki^'M^'^- 

(it 1 ) 

15 — (4— =e/v:7^y y:7ai=/v) (^.Ppife : -I'.'i^ 

v\ i>^:y-$t^)) :;^]} yv^^f-r:^' y h ms>^ : KAYARAD D 

PHA. m) m son^M^. mm^t>:^^^^r^hT%]^t)>b 

(Jt^'Bnj2) 

TrJ' y /i-^ttJ3< y -r — D&u^r y y e oft^p t':=/v:7 
y-yw^d^y^— G^^^U ^is^-t LT:2-t''-<a-/u-tr;^ (4, 6 
- h y p n ;>< ^/u-) -s-^yTi^:>^0"^•^^^^3^;:. 2- (4-7V^v^-e 
25 y /V) - tf ;^ ( 4 , 6 - f y ^ a a ^ ^/V) - s - V y T v'^' (^S^ : 

TAZ 110.5: Ky-fb^ (^) ^) ^ffiV\ ^f=i-M 5 2 (Jft^bv-^/i- 
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3. m.-^W-ii^T% t Ka:^^^/^^^ :*/v>i?=3r-:>'/V'S. ryW3=3^->/vSs 
15 i^-o 

9. m-a-^^^/O^s T5:KSs >&/>33<^iy/uSXW:;57-'^#>'^^S7K'tfe)S;0^b=^eS 
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10 13. ^fil$^5fe*<^^5><^^>frJld^ 0 OSJ:?FP 

1 ~ 1 0 0 sji:^-e$3 5f^*3g 6 fsM(Dm^e^^—^—mmmM.^i^o 

15 mti^^m. 

*rL, 0. 5 — 2 omg:gp-efc6m*:^i 4iE«ofS^;^^— i?-- 

20 15. ISH^a£teilt:^3gllBm<^^rH:^^-i^— t'io-CStCbtLfc^FBlf- 
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